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(57) By using the input unit 14, a condition previous- 
ly regarded necessary, for example, some parameter 
values of a plurality of frequencies are registered as a 
group. The registered parameter values are stored in a 
memory within the apparatus setting condition control- 



ling unit 1 8. An operator selects a desired group at a 
diagnosis time, and selects a parameter value to be 
used for diagnosis, from a plurality of parameter values 
forming the group. The apparatus operates based on 
the operational condition defined by the parameter val- 
ue, to make a diagnosis. 
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Description 

Technical Field 

[0001] The present invention relates to a diagnostic 
apparatus and an ultrasonic diagnostic apparatus used 
for diagnosis, and the controlling method thereof. 

Background Art 

[0002] As a diagnostic apparatus for examining the 
body of an object, there are an ultrasonic diagnostic ap- 
paratus using ultrasound, an X-ray CT scanner using X- 
ray, and a magnetic resonance imaging apparatus using 
magnetic force. In any apparatus, various setting includ- 
ing the setting of frequency to be used and imaging re- 
gion are required, when making a diagnosis. Recently, 
a color angiography for displaying the blood signal in 
color has become prevalent in the ultrasonic apparatus, 
a helical scan method of scanning spirally becomes 
prevalent in the X-ray CT scanner, and a lot of pulse 
sequences for applying magnetic fields are used in the 
nuclear magnetic resonance imaging apparatus. There- 
fore, setting condition in using the respective diagnostic 
devices are likely to be increased. 
[0003] More specifically, for example, the ultrasonic 
diagnostic apparatus can be used for diagnosis of every 
region because of having no ill effect of exposure to ra- 
diation. Owing to this characteristic, various conditions 
depending on the regions to be diagnosed must be set. 
When taking the frequency that is one of the conditions, 
as an example, generally, different frequencies must be 
set in the examination of the abdominal region and in 
the examination of a fetus. Further, in many cases, var- 
ious frequencies may be used according to the opera- 
tor's taste or the state of a patient. Moreover, different 
frequencies may be used according to the display meth- 
od of B mode or color mode. 

[0004] I n order to improve a diagnostic efficiency of a 
patient, or to make an urgent diagnosis in an emergency 
case, a quick setting of conditions is required in the di- 
agnostic apparatus. Especially, since the ultrasonic di- 
agnostic apparatus of a compact size can make a quick 
diagnosis, it is very useful as the emergency diagnostic 
apparatus and therefore, a quick setting of conditions is 
strongly desired in the ultrasonic diagnostic apparatus. 
[0005] In the conventional diagnostic apparatus, how- 
ever, an operator must select a condition to use from all 
the selectable conditions at every diagnostic time. As is 
often the case, an operator may change the condition 
such as frequency from his or her experience during the 
diagnosis. In this case, the operator has to select a con- 
dition to use, again, from all the conditions. Therefore, 
it takes an enormous time to select each setting condi- 
tion of an apparatus, decreasing efficiency of diagnosis. 
[0006] In order to solve the above problem, the inven- 
tion is to provide a diagnostic apparatus setting method 
and setting means capable of setting an apparatus 



quickly and a diagnostic apparatus using the above 
method and means. 

Disclosure of Invention 

5 

[0007] The invention implements the following 
means, in order to achieve the above objects. 
[0008] A first aspect of the invention is an ultrasonic 
diagnosis apparatus comprising: an input unit forselect- 
10 ing at least one frequency from a plurality of frequencies 
of ultrasonic pulse transmitted from an ultrasonic probe; 
a storing unit for storing at least the one frequency se- 
lected by the input unit as a frequency group; and a driv- 
ing signal generator for generating a driving signal for 
15 driving the ultrasonic probe at the predetermined fre- 
quency specified when the input unit specifies a prede- 
termined frequency from at least the one frequency 
forming the frequency group being stored. 
[0009] A second aspect of the invention is an ultra- 
sonic diagnostic apparatus comprising: a storing unit for 
storing a plurality of frequency groups each consisting 
of at least one frequency of a plurality of frequencies of 
ultrasonic pulse transmitted from an ultrasonic probe; 
an input unit for specifying a predetermined frequency 
group from the frequency groups and specifying a pre- 
determined frequency from at least the one frequency 
forming the predetermined frequency group; and a driv- 
ing signal generator for generating a driving signal for 
driving the ultrasonic probe at the predetermined fre- 
quency specified by the input unit. 
[0010] A third aspect of the invention is an ultrasonic 
diagnosis apparatus comprising: an input unit for select- 
ing two and more frequencies from a plurality of frequen- 
cies of ultrasonic pulse transmitted from an ultrasonic 
probe and specifying order of priority; a storing unit for 
storing the two and more frequencies selected by the 
input unit, together with the priority order, as a frequency 
group; and a driving signal generator for generating a 
driving signal for driving the ultrasonic probe at the two 
and more frequencies forming the frequency group, ac- 
cording to the priority order, when the input unit specifies 
the frequency group being stored. 
[0011] A fourth aspect of the invention is an ultrasonic 
diagnosis apparatus comprising: an input unit for select- 
ing at least one parameter value as for a parameter as 
an operational condition of the apparatus; a storing unit 
for storing at least the one parameter value selected by 
the input unit as an operational condition group; and a 
controlling unit for generating a signal for controlling the 
apparatus at the predetermined parameter value spec- 
ified when the input unit specifies a predetermined pa- 
rameter value from at least the one parameter value 
forming the operational condition group being stored. 
[0012] A fifth aspect of the invention is an ultrasonic 
diagnostic apparatus comprising: a storing unit for stor- 
ing a plurality of operational condition groups each con- 
sisting of at least one parameter value as for a prede- 
termined parameter as an operational condition of the 
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apparatus, an input unit for specifying a predetermined 
operational condition group from the operational condi- 
tion groups and specifying a predetermined parameter 
value from at least the one parameter value forming the 
predetermined operational condition group; and a con- 
trolling unit for generating a signal for controlling the ap- 
paratus at the predetermined parameter value specified 
by the input unit. 

[0013] A sixth aspect of the invention is an ultrasonic 
diagnosis apparatus comprising: an input unit for spec- 
ifying at least one combination set of parameter values 
as for an operation condition of the apparatus defined 
by a combination of at least two or more kinds of param- 
eters; a storing unit for storing at least the one combi- 
nation set of parameter values specified by the input unit 
as an operational condition group; and a controlling unit 
for generating a signal for controlling the apparatus ac- 
cording to the predetermined combination of parameter 
values specified, when the input unit specifies a prede- 
termined combination of parameter values from at least 
the one combination set of parametervalues forming the 
operational condition group being stored. 
[0014] A seventh aspect of the invention is an ultra- 
sonic diagnostic apparatus comprising: a storing unit for 
storing a plurality of operational condition groups each 
consisting of at least one combination set of parameter 
values as for an operational condition of the apparatus 
defined by a combination of at least two or more kinds 
of parameters; an input unit for specifying a predeter- 
mined operational condition group from the operational 
condition groups and specifying a predetermined com- 
bination of parameter values from at least the one com- 
bination set of parameter values forming the predeter- 
mined operational condition group; and a controlling unit 
for generating a signal for controlling the apparatus in 
the predetermined combination of parameter values 
specified by the input unit. 

[001 5] An eighth aspect of the invention is a diagnosis 
apparatus comprising: an input unit for selecting at least 
one parameter value as for a parameter as an opera- 
tional condition of the apparatus; a storing unit for stor- 
ing at least the one parameter value selected by the in- 
put unit as an operational condition group; and a con- 
trolling unit for generating a signal for controlling the ap- 
paratus at the predetermined parameter value specified 
when the input unit specifies a predetermined parame- 
ter value from at least the one parameter value forming 
the stored operational condition group. 
[0016] A ninth aspect of the invention is a diagnostic 
apparatus comprising: a storing unit for storing a plural- 
ity of operational condition groups each consisting of at 
least one parameter value as for a parameter as an op- 
erational condition of the apparatus; an input unit for 
specifying a predetermined operational condition group 
from the operational condition groups and specifying a 
predetermined parameter value from at least the one 
parameter value forming the predetermined operational 
condition group; and a controlling unit for generating a 



signal for controlling the apparatus at the predetermined 
parameter value specified by the input unit. 
[0017] A tenth aspect of the invention is an operation 
controlling method of an ultrasonic diagnosis apparatus, 

s comprising: a step of selecting at least one frequency 
from a plurality of frequencies of ultrasonic pulse trans- 
mitted from an ultrasonic probe; a step of registering at 
least the one frequency selected by the input unit as a 
frequency group; a step of specifying a predetermined 

10 frequency from at least the one frequency forming the 
frequency group being registered; and a step of driving 
the ultrasonic probe at the specified predetermined fre- 
quency. 

[0018] An eleventh aspect of the invention is an oper- 
'5 ation controlling method of an ultrasonic diagnostic ap- 
paratus, comprising: a step of specifying a predeter- 
mined frequency group from a plurality of frequency 
groups each consisting of at least one frequency of a 
plurality of frequencies of ultrasonic pulse transmitted 
from an ultrasonic probe; a step of specifying a prede- 
termined frequency from at least the one frequency 
forming the predetermined frequency group; and a step 
of driving the ultrasonic probe at the specified predeter- 
mined frequency. 

[0019] A twelfth aspect of the invention is an operation 
controlling method of a diagnosis apparatus, compris- 
ing: a step of selecting at least one parameter value as 
for a parameter as an operational condition of the appa- 
ratus; a step of storing at least the one parameter value 
selected above, as an operational condition group; a 
step of specifying a predetermined parameter value 
from at least the one parameter value forming the oper- 
ational condition group being stored, by the input unit; 
and a step of controlling the apparatus at the specified 
predetermined parameter value. 
[0020] A thirteenth aspect of the invention is an oper- 
ation controlling method of a diagnosis apparatus, com- 
prising: a step of specifying a predetermined operational 
condition group from a plurality of operational condition 
groups each consisting of at least one parameter value 
as for a parameter as an operational condition of the 
apparatus; a step of specifying a predetermined param- 
eter value from at least the one parameter value forming 
the predetermined operational condition group; and a 
step of controlling the apparatus at the specified prede- 
termined parameter value. 

Brief Description of Drawings 

[0021] 

FIG. 1 A is a block diagram of an ultrasonic diagnos- 
tic apparatus 12 that is one of the diagnostic appa- 
ratuses according to an embodiment. FIG. 1B is a 
block constitutional view of an apparatus operation- 
al condition controlling unit 18. 
FIG. 2 is a view for use in describing grouping of the 
operational conditions. 
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FIG. 3 is a flow chart showing the procedure of the 
group selecting and registering processing execut- 
ed by this ultrasonic diagnostic apparatus 12. 
FIG. 4 is a flow chart showing the procedure of the 
group selecting and registering processing execut- 
ed by this ultrasonic diagnostic apparatus 12. 
FIG. 5 is an example of the display screen at a time 
of selecting the ordinary mode or the group mode 
in the embodiment. 

FIG. 6 is an example of the display screen at the 
time of selecting a new group registration mode, a 
recommended group selection mode, and a past 
group selection mode in the embodiment. 
FIG. 7 shows an example of the display screen at 
an input time of the number for identifying a group 
in the embodiment. 

FIG. 8 shows an example of a screen for selecting 
three parameters including the imaging mode, fre- 
quency, and depth of viewing field in the embodi- 
ment. 

FIG. 9 shows an example of the display screen of 
an image display unit 13, for selecting the frequency 
for grouping, in the embodiment. 
FIG. 10 shows a display example of a message to 
the effect that the grouping is finished, in the em- 
bodiment. 

FIG. 11 shows an example of the display screen at 
a time of selecting a group in the embodiment. 
FIG. 1 2 shows a screen example for selecting a pa- 
rameter value in the embodiment, 
FIG. 13 is a flow chart showing the group selecting 
and registering processing in a first modified exam- 
ple. 

FIG. 14 is a view for use in describing the order of 
selecting the frequencies in the first modified exam- 
ple. 

FIG. 15 is a view for use in describing a change of 
the order of the frequencies in the first modified ex- 
ample. 

FIG. 1 6 is a flow chart showing the group selecting 
and registering processing in the second modified 
example. 

FIG. 1 7 is an example of the screen displayed in the 
grouping processing of a plurality of parameter val- 
ues in the second modified example. 
FIG. 1 8 shows an example of the screen displayed 
on the image display unit 13, in the selecting 
processing of parameter to use in the second mod- 
ified example. 

Best Mode for Carrying Out the Invention 

[0022] Hereinafter, an embodiment according to the 
invention will be described in detail with reference to the 
drawings. FIG. 1A is a block diagram of an ultrasonic 
diagnostic apparatus 1 2 that is one of the diagnostic ap- 
paratuses according to the embodiment. In the following 
description, although the description will be made by 



taking the ultrasonic diagnostic apparatus 12 as an ex- 
ample, the technical sprit of the invention is not restrict- 
ed to this ultrasonic diagnostic apparatus 12, but it can 
be applied to various diagnostic apparatuses such as 
5 an X-ray CT scanner, a magnetic resonance imaging 
apparatus, an X-ray diagnostic apparatus, and a nuclear 
medicine apparatus. 

[0023] The ultrasonic diagnostic apparatus 12 com- 
prises an ultrasonic probe 11 , an image display unit 13, 
10 an input portion 1 4, a transmission/reception controlling 
unit 15, an image display controlling unit 16, a signal 
processing unit 17, and an apparatus operational con- 
dition controlling unit 18. 

[0024] The ultrasonic probe 11 has a piezoelectric 
15 transducer as an acoustical/electrical reversible sens- 
ing element such as piezoelectric ceramic. A plurality of 
piezoelectric transducers mounted on the distal end of 
the probe 11 , in parallel, generate ultrasound, according 
to a voltage pulse applied from the transmission/recep- 
tion controlling unit 15. 

[0025] The image display unit 13 is a monitor formed 
by CRT and the like, showing the tomographic image 
indicating the biologic tissues of a test body, according 
to the input video signals. 

[0026] The input portion 14 is provided with an input 
unit (mouse and trackball, mode switch, TCS: Touch 
Command Screen, keyboard, and the like) for setting 
the region of interest (ROI) by taking various instructions 
and information from an operator into the apparatus 12. 
A predetermined instruction in the grouping processing 
or the group selecting processing described later is ex- 
ecuted through the input portion 14. 
[0027] The transmission/reception controlling unit 1 5 
includes a pulse generator, a transmission delay circuit, 
and a pulser as a transmission system, and it is con- 
nected to the ultrasonic probe 11 . The pulse generator 
generates rate pulses repeatedly, for example, at the 
rate frequency fr Hz of 5 kHz (cycle; 1/fr second). The 
rate pulses are distributed among the number of chan- 
nels and then, sent to the transmission delay circuit. The 
transmission delay circuit gives a delay time interval 
necessary for converging the ultrasound like a beam 
and determining the sending directivity, to the respective 
rate pulses. A trigger from a trigger signal generator, not 
illustrated, is supplied to the transmission delay circuit, 
as a timing signal. The pulser applies a voltage pulse to 
the probe 11 in every channel at a timing of receiving 
the rate pulse from the transmission delay circuit. In 
these ways, the ultrasound beam is transmitted to the 
object. 

[0028] The transmission/reception controlling unit 1 5 
includes a pre-amplifier as a receiving unit, an A/D con- 
verter, a reception delay circuit, and an adder. The pre- 
amplifier amplifies an echo signal taken into the trans- 
mission/reception controlling unit 15 through the probe 
11 , in every channel. The amplified echo signal is given 
a delay time interval necessary for the reception delay 
circuit to determine the receiving directivity and the ad- 
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dition is executed by the adder. The above addition gen- 
erates an echo signal (RF signal) with the reflection 
component from the direction depending on the receiv- 
ing directivity of the echo signal being emphasized. 
[0029] The display controlling unit 1 6 receives a sig- 
nal graphically processed by the signal processing unit 
1 7 and converts the signal string of the scanning line of 
the ultrasonic scan into the signal string of the scanning 
line of the general video format represented by TV. The 
ultrasonic image is combined with the character infor- 
mation of various setting parameters and a scale in the 
display controlling unit 1 6 and supplied to the image dis- 
play unit 13 as a video signal. 

[0030] The signal processing unit 17 includes a B 
mode signal processing unit and a color Doppler signal 
processing unit. The B mode processing unit performs 
the logarithmic amplification of the echo signal and the 
envelope detection and creates a data signal for repre- 
senting signal intensity by the brightness. The color 
Doppler signal processing unit analyzes the frequency 
of the velocity information from the echo signal and sup- 
plies the analytical result to the image display controlling 
unit 16. 

[0031] The apparatus operational condition control- 
ling unit 18 processes a signal entered by an operator 
through the input portion 14 such as a keyboard and 
sends it to the signal processing unit 17. 
[0032] FIG. 1B shows a block constitutional view of 
the apparatus operational condition controlling unit 18. 
In FIG. 1 B, the apparatus operational condition control- 
ling unit 1 8 includes a grouping controlling unit 20, a step 
storing unit 21, a group memory 22, and an ordinary 
memory 23. 

[0033] The grouping controlling unit 20 controls the 
group selecting and registering processing of the oper- 
ational conditions described later. 
[0034] The step storing unit 21 is a memory for storing 
the current processing state in the group selecting and 
registering processing of the operational conditions de- 
scribed later 

[0035] The group memory 22 is a memory for storing 
various operational conditions classified into every 
group. The group memory 22 includes a group registra- 
tion memory 22a, a recommended group memory 22b, 
and a past group memory 22c, in order to control the 
various operation conditions in every attribute. 
[0036] The group registration memory 22a is a mem- 
ory for storing the newly registered group in the group 
selecting and registering processing described later. In 
reply to a predetermined operation such as end of ap- 
plication, the information within the group registration 
memory 22a is automatically transferred to the past 
group memory 22c. 

[0037] The recommended group memory 22b is a 
memory for storing various operational conditions pre- 
viously registered (for example, in the manufacturing 
step before going on sale) as a recommended group. 
[0038] The past group memory 22c is a memory for 



storing various operational conditions having been reg- 
istered as a group in the past. 
[0039] The ordinary memory 23 is a memory for stor- 
ing the information about the conventional mode (here- 
5 inafter, referred to as "ordinary mode") of selecting some 
frequency from all the usable frequencies at a diagnostic 
time and using it. 

[0040] The group memory 22, or its components; the 
group registration memory 22a, the recommended 

10 group memory 22b, and the past group memory 22c, 
and the ordinary memory 23 may be formed in any 
shape such as a hard disk, FD, CD, and MD as long as 
it can store and provide electric data. From the viewpoint 
of preventing data deletion owing to malfunction, the 

'5 recommended group memory 22b or the ordinary mem- 
ory 23 may be formed in a read-only storing medium. 
When the respective memories are removable storing 
mediums, the information can be shared with the other 
ultrasonic diagnostic apparatus at ease. Further, it may 

20 be constituted in that the data within the respective 
memories is transferred to the external peripheral equip- 
ment, via a wired or a wireless network, not illustrated. 



[0041] This time, the group selecting and registering 
processing of the operational condition of a diagnostic 
apparatus, executed by this ultrasonic diagnostic appa- 
30 ratus 12, will be described. The operational condition of 
the diagnostic apparatus means the set values of the 
parameters for executing the diagnostic operation in- 
cluding the transmitted pulse frequency, the depth of 
viewing field, the imaging mode, and the physical index 
35 (for example, the value of Ml). Hereafter, for brief de- 
scription, the group selecting and registering processing 
of the transmitted pulse frequency will be described. 
[0042] This ultrasonic diagnostic apparatus 12 can 
group at least one desired parameter value and more 
40 and the types of modes in every predetermined opera- 
tional condition of the diagnostic apparatus. For exam- 
ple, as illustrated on the left side of FIG. 2, assume that 
the ultrasonic diagnostic apparatus 12 can use five fre- 
quencies from the frequency A to the frequency E. 
45 [0043] There is the case where the frequency which 
is often used and the frequency which is rarely used are 
determined depending on a diagnostic object. In this 
case, it is more efficient to register a frequency group 
often used for every diagnostic object and select a prop- 
so erfrequencyfromthefrequency group, forexample, like 
the group 1 orthe group 2 shown in FIG. 2, than to select 
a proper one from all the frequencies at every time of 
diagnosis. 

[0044] Namely, in the group 1 of FIG. 2, for example, 
55 the frequencies A, C, and E used by an operator who 
mainly examines the abdominal region are gathered to- 
gether and at a diagnostic time, the operator can select 
one from the frequencies A, C, and E only. The groups 
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1 and 2 can be changed by a switch at any time. Need- 
less to say, the number of the groups is not restricted to 
two. 

[0045] The group selecting and registering process- 
ing is the processing for this grouping (registration of the 
group) and selecting a group at a scanning time. Here- 
after, the concrete contents will be described with refer- 
ence to FIG. 3 to FIG. 12. 

[0046] FIG. 3 and FIG. 4 are flow charts showing the 
procedure of the group selecting and registering 
processing executed by this ultrasonic diagnostic appa- 
ratus 12. 

[0047] At first, the ultrasonic diagnostic apparatus 1 2 
is turned on (Step S1 ) ( the ordinary mode orthe grouped 
frequencies is selected, and one of the imaging modes 
to be used (hereinafter, referred to as "group mode") is 
selected (Step S2). One example of the image display 
unit 13 or the display screen of TCS at this selecting 
time is shown in FIG. 5. 

[0048] When selecting the ordinary mode in Step S2, 
information such as ID is entered (Step S12). Continu- 
ously, as it is the ordinary mode, a necessary operation- 
al condition is selected from the ordinary memory 23 
(Steps S13 and S14), hence to execute the ultrasound 
diagnosis (Step S11). 

[0049] While, when selecting the group mode in Step 
S2, information such as ID is entered (Step S3). Con- 
tinuously, the grouping controlling unit 20 displays a 
screen, for example, shown in FIG. 6 and one of the new 
group registration mode, the recommended group se- 
lection mode, and the past group selection mode is se- 
lected (Step S4). 

[0050] The new group registration mode is a mode for 
making a new group of the operational conditions with- 
out using the operational conditions having been al- 
ready grouped. In this mode, the group registration 
memory 22a of FIG. 2 is mainly used. The recommend- 
ed group selection mode is a mode for selecting a rec- 
ommended group previously stored in the recommend- 
ed group memory 22b. The past group selection mode 
is a mode for selecting a desired group from the groups, 
for example, having been already registered in this ul- 
trasonic diagnostic apparatus 12 and stored in the past 
group memory 22c. 

[0051] Hereinafter, the description will be made re- 
spectively in the case of selecting the new group regis- 
tration mode, the case of selecting the recommended 
group selection mode, and the case of selecting the past 
group selection mode in Step S4. The display state of 
the button corresponding to the selected mode is 
changed as illustrated in FIG. 6. 
[0052] When selecting the new group registration 
mode in Step S4, the number or the group name for 
identifying a group to be newly registered is registered 
(Step S5). The group name may take an individual name 
of an operator or the scan region. At the time, the group- 
ing controlling unit 20 controls the display screen of the 
image display unit 13 as shown in FIG. 7. In FIG. 7, an 



example of selecting one from the number 1 to the 
number 8 is shown, as the number for identifying a 
group. 

[0053] A parameter for grouping is selected (Step 
5 S6a). In the embodiment, although an example of using 
the transmitted pulse frequency as a parameter is 
shown, the other parameter, for example, the imaging 
region may be used. FIG. 8 shows a screen example for 
selecting three parameters: the scan field, the frequen- 
10 cy, and the depth of viewing field. The screen is shown 
on the image display unit 13 according to a control of 
the grouping controlling unit 20. The imaging mode 
means a mode for imaging and display, such as B mode, 
M mode, and C mode (color Doppler mode), and the 
15 depth of viewing field means the scannable depth within 
an object. 

[0054] As for the parameter selected in Step S6a, a 
parameter value or contents to be registered as a group 
is selected (Step S7). Here, the parameter value indi- 

20 cates the numeric value in each parameter. For exam- 
ple, when the photoimaging mode is used as the param- 
eter, the parameter value means the respective B, M, 
and C modes. When the frequency is used as the pa- 
rameter, it means the respective frequency values. 

25 When the depth of viewing field is used as the parame- 
ter, it means the respective values of the viewing field 
depth. All the selectable parameter values are stored 
previously in the ordinary memory 23. 
[0055] FIG. 9 shows an example of a display screen 

30 on the image display unit 13 for selecting the grouping 
frequency from 1 MHz to 12 MHz every 1 MHz. In FIG. 

9, when selecting three frequencies, 1 , 3, and 5 MHz, 
from 1 to 12 MHz, and registering the above as the first 
group, it is one of the above three frequencies only that 

35 an operator can select if selecting the first group at a 
diagnostic time. Accordingly, a trouble of selecting a fre- 
quency to use from a lot of values can be saved, thereby 
speeding up the diagnostic work. 
[0056] According to a predetermined operation, 

40 based on the information in the respective steps record- 
ed in the group registration memory 22a, the information 
of the groups entered in Steps S5 to S7 is read out from 
the ordinary memory 23 and stored in the group memory 
22a, hence to finish the grouping (Step S8). At this time, 

45 it is preferable that a message to the effect that the 
grouping will be finished, for example, as shown in FIG. 

10, is displayed on the image display unit 13. 

[0057] When finishing the grouping, a group to use is 
selected from the groups stored in the memory (Step 

so S9). Here, it is selected, based on the group number, or 
the other input item, if the other identifiable item is en- 
tered, set in Step S5. FIG. 11 shows an example of a 
screen forselecting a group, displayed on the image dis- 
play unit 13 in StepS9. 

55 [0058] Next, a parameter value used for a diagnosis 
is selected (Step S10), from the group selected in Step 
S9. FIG. 12 shows an example of a screen forselecting 
a parameter value, displayed on the image display unit 
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13 in StepSIO. As illustrated in FIG. 12, the first group 
consists of only the frequencies of 1 1 3, and 5 MHz reg- 
istered in Step 7. 

[0059] After selecting a parameter value in Step S1 0, 
by pushing the button "SCAN START" shown in FIG. 12, 
the apparatus is set depending on the selected param- 
eter value and a scan starts (Step S11). More specifi- 
cally, the selected parameter value is sent to the trans- 
mission/reception controlling unit 15, or the image dis- 
play controlling unit 1 6, or the other unit to be set if set- 
ting the other unit, through the signal processing unit 1 7 
shown in FIG, 1 , and the respective units are set hence 
to start a scan. 

[0060] The ultrasonic image displayed in the left cen- 
tral portion of FIG. 12 indicates the scanning result. It is 
preferable to display the operational condition at this 
scan, together with the ultrasonic image, on the image 
display unit 13. 

[0061] When finishing the scan, the finishing opera- 
tion is performed in reply to a predetermined operation. 
At the time, the record in the group registration memory 
22a is moved to the past group memory 22c. 
[0062] As mentioned above, the case of selecting the 
new group registration mode in Step S4 has been de- 
scribed. The case of selecting the recommended group 
selection mode in Step S4 and the case of selecting the 
past group selecting mode will be described below. 
[0063] When selecting the recommended group se- 
lection mode in Step S4, the group previously stored in 
the recommended group memory 22b is read out and 
displayed, forexample, in the form shown in FIG. 1 1 . An 
operator selects one proper group (Step S9), from the 
groups stored in the recommended group memory 22b 
according to the same operation, selects a parameter 
value of the above group (Step S1 0), and starts the scan 
(Step S11). When a group especially used for an emer- 
gency is stored in the recommended group memory 
22b, it is possible to cope with the emergency case 
quickly. 

[0064] When selecting the past group selection mode 
in Step 42, only the registered group having been stored 
previously in the past group memory 22c is read out and 
displayed, forexample, in the form shown in FIG. 11. An 
operator selects one proper group (Step S9), from the 
groups stored in the past group memory 22c according 
to the same operation, selects a parameter value of the 
above group (Step S1 0), and starts the scan (Step S1 1 ). 
A group especially used for an emergency may be 
stored in the past group memory 22c. 
[0065] According to the above-mentioned group se- 
lecting and registering processing of an operational con- 
dition, the following effects can be obtained. 
[0066] Regardless of who is an operator or what con- 
dition a patient is in, since the choices for setting an ap- 
paratus have been the same under all the situations in 
the conventional art, it has taken an enormous time to 
select a parameter value. According to this ultrasonic 
diagnostic apparatus 12, however, the parameter val- 



ues of the parameters are grouped together, prior to a 
diagnosis, and therefore, it is possible to select a nec- 
essary parameter value from the grouped parameter 
values at a diagnostic time. Accordingly, it is possible to 
5 setthe apparatus quickly depending on the situation. As 
a result, the efficiency of a diagnosis can be improved. 
This is very useful especially in the case of an emergen- 
cy. 

[0067] Although the ultrasonic probe 11 and the input 
10 portion 14 are formed separately in this embodiment, 
the ultrasonic probe 1 1 may be provided with a function 
of the input portion 1 4. For example, a function of selec- 
tion, like a trackball having a function belonging to the 
mouse, of the functions of the input portion 14, may be 
is provided on the external lateral side of the ultrasonic 
probe 1 1 . In this case, by rotating the trackball, the po- 
sition of a pointer is moved on a screen, and by pushing 
the trackball, the corresponding item can be deter- 
mined. 

[0068] In this way, when the function of the input por- 
tion 14 is provided in the ultrasonic probe 11, it is not 
necessary for an operator to operate the ultrasonic 
probe 11 and the input portion 14 as each separate unit. 
Accordingly, the operator can set the apparatus directly 
through the ultrasonic probe 11 , thereby speeding up a 
diagnosis. 

[0069] By entering the identifier such as ID number 
assigned to each operator through the input portion 14, 
the individual operators can use the different groups. 

(First Modified Example) 

[0070] A modified example of the embodiment will be 
described with reference to the drawings. The first mod- 
ified example is not the form of selecting a specified one 
of the grouped parameter values and using it but the 
form of using all the grouped parameter values in a pre- 
determined order. 

[0071] FIG, 13 is a flow chart showing the group se- 
lecting and registering processing in the modified exam- 
ple. In this figure, the processing up to Step S9 is the 
same as the processing shown in FIG. 3 and FIG. 4. 
[0072] In FIG. 13, after selecting a group in Step S9, 
a selecting order of the parameter values within the 
group is determined (Step S10'). The selecting order 
may be determined freely by an operator, or it may be 
automatically determined, like a decreasing order. For 
example, as illustrated in the group 1 shown in FIG. 2, 
when the frequencies A, C, and E are grouped together, 
the order may be determined as the order of the frequen- 
cies A, C, and E, or it may be determined as the order 
of the frequencies C, A, and E, as illustrated in FIG. 14. 
The selecting order can be determined concretely in a 
way of, with the frame of the frequency 1 MHz selected, 
dragging and dropping the above frame to the portion 
indicated by an arrow, and as a result, the selecting or- 
der becomes the frequencies 3 MHz, 1 MHz, and 5 MHz. 
[0073] A scan is executed (Step S1 1 ) this time. In the 
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modified example, differently from the embodiment, the 
frequencies 1 , 3, and 5 MHz are switched and used in 
the selecting order determined in Step 10', instead of 
selecting some frequency arbitrarily. Switching for use 
is performed by the input portion 14. 
[0074] In the scan in Step 38, the case of switching 
the order of using the parameter values to the selecting 
order determined in Step 10' is shown. In addition to the 
selecting order determined in Step 1 0', an inverse order 
to the above selecting order can be adopted to switch 
the parameter value. According to this structure, in the 
case of selection failure or when an operator wants to 
scan once more with the parameter value just ahead of 
the current value, it is not necessary to take a round of 
the parameter values, according to the regular order. 
Accordingly, a necessary parameter value can be se- 
lected more quickly. Namely, when the frequency is de- 
termined, for example, in the order of A, C, and E, if se- 
lecting the frequency E by mistake although the frequen- 
cy C has to be selected, the frequency C cannot be se- 
lected without passing through the frequency A in the 
regular order. When the setting in an inverse order is 
possible, however, it is not necessary to select the fre- 
quency A but the frequency C can be selected directly 
from the selection of the frequency E. 
[0075] In the first modified example, by setting the se- 
lecting order of the using parameter values previously, 
only the switching operation enables the use of a pa- 
rameter value according to the order. Accordingly, it can 
further speed up a diagnosis, in addition to the effect of 
the embodiment. 

[0076] When the switching of the parameter values in 
an inverse order is possible, it is not necessary to take 
a round of the using parameter values, and therefore, it 
is possible to select a necessary parameter value more 
quickly. 

[0077] As described in the embodiment, although the 
ultrasonic probe 11 and the input portion 14 may be in- 
tegrated, the ultrasonic probe 11 may be provided with 
only a function of switching the parameter values, espe- 
cially in the modified example. In this case, the probe 1 1 
has to be provided with at least only one switch for 
switching the setting. Alternatively, in order to enable the 
switching in an inverse order, it has to be provided with 
two switches; one for the regular order and the other for 
the inverse order to this. Therefore, the ultrasonic probe 
1 1 can be downsized. Further, since the ultrasonic probe 
11 is generally used, always gripped by hand, while an 
operatormakes a diagnosis, when a switch for switching 
the parameter values is provided in the ultrasonic probe 
1 1 , operational ability is further improved and a quicker 
diagnosis can be achieved. 

(Second Modified Example) 

[0078] This time, a second modified example in the 
embodiment according to the invention will be described 
with reference to the drawings. The second modified ex- 



ample is to make a group under a plurality of operational 
conditions, not to do under a single operational condition 
like in the above-mentioned embodiment. In this case, 
for example, when the operational conditions mean 

5 three parameters; transmitted pulse frequency, depth of 
viewing field, and photoimaging mode, if the values or 
the contents of the three parameters are determined, 
the scanning condition is uniquely determined. Hereaf- 
ter, the description will be made, by way of example, in 

10 the case of making a group under the operational con- 
ditions including three parameters of transmitted pulse 
frequency, depth of viewing field, and photoimaging 
mode. 

[0079] FIG. 1 6 is a flow chart showing the group se- 
1 s lecting and registering processing in this modified ex- 
ample. In the figure, the processing up to Step S5 and 
the processing of Step S8 and later is the same as the 
processing shown in FIG. 3 and FIG. 4. FIG. 17 is an 
example of a screen displayed on the image display unit 
1 3 in Step S6d of the flow chart shown in FIG. 1 6. 
[0080] After registering the group name (Step S5) in 
FIG. 1 6, according to the contents of a screen displayed 
in FIG. 17, a plurality of parameter values are grouped 
(Step S6d), Namely, as illustrated in FIG. 17, the fre- 
quency includes 1 to 8 MHz in one MHz intervals, the 
depth of viewing field includes 1 to 8 cm in one cm in- 
tervals, and the mode includes B mode, M mode, and 
C mode (color mode). An operator selects a desired pa- 
rameter value or desired contents while single-clicking 
only an item necessary for grouping with a mouse. In 
this modified example, as shown in the shaded portions, 
the operator selects the frequency of 1 and 6 MHz, the 
depth of viewing field of 2 and 5 cm, and the M mode. 
[0081] In this modified example, all the combinations 
of the respective frequency, depth of viewing field, and 
mode selected as mentioned above are automatically 
grouped. Namely, when an operator selects as shown 
by the shaded portion in FIG. 17, it is grouped into the 
sum of four combinations including a combination of the 
frequency 1 MHz, the depth of viewing field 2 cm, and 
the M mode, a combination of the frequency 1 MHz, the 
depth of viewing field 5 cm, and the M mode, a combi- 
nation of the frequency 2 MHz, the depth of viewing field 
2 cm, and the M mode, and the like. This step 6d has a 
function of integrating Step 6a and Step 7 in the embod- 
iment, which can make a group of each parameter value 
under the several kinds of parameters. 
[0082] Needless to say, the range of the selectable 
parameter values is not restricted to the contents shown 
in FIG. 17. 

[0083] The operational condition to be registered as 
the same group can be selected and cancelled in every 
mode, frequency, and depth of viewing field, any 
number of times until an operator pushes the button 
"Next", for example, shown in the right bottom of FIG. 
17. As a canceling method, the object selected by the 
single click is again single-clicked, hence to be can- 
celled. 
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[0084] Continuously, the "Next" button is selected and 
the grouping is finished (Step S8). 
[0085] Next, a desired group is selected (Step S9) in 
order to scan as shown in FIG. 4, and the parameter 
value to use is selected (Step S10). The selecting 
processing executed in this Step S10 is performed, for 
example, as follows, since this modified example is to 
make a group under a plurality operational conditions. 
[0086] FIG. 18 shows an example of a screen dis- 
played on the image display unit 13 in Step S10 in this 
modified example. In FIG. 18, each combination (sur- 
rounded by a dotted line) is aligned in the order of the 
combination of the frequency 1 MHz, the depth of view- 
ing field 2 cm, and the M mode, the combination of the 
frequency 1 MHz, the depth of viewing field 5 cm, and 
the M mode, and the like from the left side on the screen. 
An operator can select a desired combination, hence to 
do scanning according to the combination. The shaded 
portion in FIG. 18 shows the corresponding combination 
selected by an operator. 

[0087] It is also possible to change the selecting order, 
by the drag-and-drop operation as mentioned in the first 
modified example. 

[0088] After the selection , the apparatus is set accord- 
ing to the combination, hence to start a diagnosis (Step 
S10). 

[0089] In this modified example, the several parame- 
ters and parameter values including the frequency, the 
depth of viewing field, and the photoimaging mode can 
be grouped on one screen. Accordingly, in addition to 
the effect of the embodiment, the grouping operation 
can be performed more efficiently and more suitable set- 
ting of an apparatus depending on an operator or the 
condition of a patient can be performed quickly. 
[0090] As mentioned above, although the invention 
has been described based on the embodiment and the 
modified examples, it is understood by those skilled in 
the art that various changes and modifications may be 
made within the spirit of the invention and that the above 
changes and modifications belong to the scope of the 
invention. For example, various changes are possible 
within departing from the spirit, as follows in the below 
(1)to (4). 

(1) The invention includes a method for grouping 
the parameter values that are the conditions for set- 
ting an apparatus and a method for selecting a nec- 
essary parameter value from the grouped parame- 
ter values and using it. Accordingly, for example, 
such a modification is possible as repeating the 
steps depending on necessity or adding, deleting, 
or automating the steps. For example, a step for 
confirming whetherthe step is performed or not may 
be provided in each step. When using the two con- 
ditions at the same time, for example, when using 
the C mode and the B mode at the same time, the 
invention may be modified so that the necessary 
steps can be processed in parallel. 



(2) Since the respective screens displayed on the 
image display unit 13 in the above-mentioned em- 
bodiment and modified examples are one example, 
the display screen is not restricted to the above. 

5 (3) Although especially the ultrasonic apparatus is 
taken as an example in the above embodiment and 
modified examples, a setting method and setting 
means of a diagnostic apparatus including the proc- 
ess of grouping, selecting, and using a parameter 

10 value can be adopted to the other diagnostic appa- 
ratus. 

(4) The hierarchical structure of grouping, namely, 
further grouping of the grouped parameter values 
is also possible. According to the hierarchical struc- 

15 ture of grouping, even when a first group includes 
a lot of parameter values, the parameter values can 
be arranged gradually and a quick operation is pos- 
sible. As mentioned in the second modified exam- 
ple, when making a group under a plurality of oper- 

20 ational conditions, at first the frequency may be 
used to make a group, each group of the frequency 
is further grouped into every group of the depth of 
viewing field, and each group is further grouped in 
every photoimaging mode. 

25 

[0091] Further, the above embodiments can be per- 
formed in a proper possible combination, and in this 
case, the combined effects can be obtained. The above 
embodiments include various steps of inventions and 
30 various inventions can be extracted by a proper combi- 
nation of the disclosed elements. For example, even if 
some elements are deleted from the whole elements de- 
scribed in the embodiments, when it is possible to solve 
the problem as mentioned in the section of the problems 
35 to be solved by the invention and at least one of the ef- 
fects as mentioned in the section of the effects of the 
invention can be obtained, the structure with the above 
elements deleted therefrom can be extracted as the in- 
vention. 

40 

Industrial Applicability 

[0092] As mentioned above in detail, this invention 
can set a necessary apparatus quickly at a time of diag- 
45 nosis. Accordingly, it is possible to improve the diagnos- 
tic efficiency of a patient and cope with an emergency 
diagnosis quickly. 



so Claims 

1. An ultrasonic diagnosis apparatus comprising 

an input unit for selecting at least one frequency 
55 from a plurality of frequencies of ultrasonic 

pulse transmitted from an ultrasonic probe, 
a storing unit for storing at least the one fre- 
quency selected by the input unit as a frequen- 
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cy group, and 

a driving signal generator for generating a driv- 
ing signal for driving the ultrasonic probe at the 
predetermined frequency specified when the 
input unit specifies a predetermined frequency 
from at least the one frequency forming the fre- 
quency group being stored, 

2. An ultrasonic diagnostic apparatus comprising 



3. An ultrasonic diagnosis apparatus comprising 

an input unit for selecting two and more fre- 
quencies from a plurality of frequencies of ul- 
trasonic pulse transmitted from an ultrasonic 
probe and specifying order of priority, 
a storing unit for storing the two and more fre- 
quencies selected by the input unit, together 
with the priority order, as a frequency group, 
and 

a driving signal generator for generating a driv- 
ing signal for driving the ultrasonic probe at the 
two and more frequencies forming the frequen- 
cy group, according to the priority order, when 
the input unit specifies the frequency group be- 
ing stored. 

4. An ultrasonic diagnosis apparatus comprising 

an input unit for selecting at least one parame- 
ter value as for a parameter as an operational 
condition of the apparatus, 
a storing unit for storing at least the one param- 
eter value selected by the input unit as an op- 
erational condition group, and 
a controlling unit for generating a signal for con- 
trolling the apparatus at the predetermined pa- 
rameter value specified when the input unit 
specifies a predetermined parameter value 
from at least the one parameter value forming 
the operational condition group being stored. 

5. The ultrasonic diagnosis apparatus, according to 
claim 4, wherein 



the operational condition is one of transmitted 
pulse frequency, photoimaging mode, depth of 
viewing field, and physical index. 

5 6. An ultrasonic diagnostic apparatus comprising 

a storing unit for storing a plurality of operation- 
al condition groups each consisting of at least 
one parameter value as for a predetermined 
parameter as an operational condition of the 
apparatus, 

an input unit for specifying a predetermined op- 
erational condition group from the operational 
condition groups and specifying a predeter- 
mined parameter value from at least the one 
parameter value forming the predetermined op- 
erational condition group, and 
a controlling unit for generating a signal forcon- 
trolling the apparatus at the predetermined pa- 
rameter value specified by the input unit. 

7. The ultrasonic diagnosis apparatus, according to 
claim 6, wherein 

the operational condition is one of transmitted 
pulse frequency, photoimaging mode, depth of 
viewing field, and physical index. 

8. An ultrasonic diagnosis apparatus comprising 

an input unit for specifying at least one combi- 
nation set of parameter values as for an oper- 
ation condition of the apparatus defined by a 
combination of at least two or more kinds of pa- 
rameters, 

a storing unit for storing at least the one com- 
bination set of parameter values specified by 
the input unit as an operational condition group, 
and 

a controlling unit for generating a signal forcon- 
trolling the apparatus according to the prede- 
termined combination of parameter values 
specified when the input unit specifies a prede- 
termined combination of parameter values from 
at least the one combination set of parameter 
values forming the operational condition group 
being stored. 

9. The ultrasonic diagnosis apparatus, according to 
so claim 8, wherein 

at least one of at least two or more kinds of the 
parameters is one of transmitted pulse frequen- 
cy, photoimaging mode, depth of viewing field, 
55 and physical index. 

10. An ultrasonic diagnostic apparatus comprising 



a storing unit for storing a plurality of frequency 
groups each consisting of at least one frequen- 
cy of a plurality of frequencies of ultrasonic 
pulse transmitted from an ultrasonic probe, 
an input unit for specifying a predetermined fre- '5 
quency group from the frequency groups and 
specifying a predetermined frequency from at 
least the one frequency forming the predeter- 
mined frequency group, and 
a driving signal generator for generating a driv- 20 
ing signal for driving the ultrasonic probe at the 
predetermined frequency specified by the input 
unit. 
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a storing unit for storing a plurality of operation- 
al condition groups each consisting of at least 
one combination set of parameter values as for 
an operational condition of the apparatus de- 
fined by a combination of at least two or more 
kinds of parameters, 

an input unit for specifying a predetermined op- 
erational condition group from the operational 
condition groups and specifying a predeter- 
mined combination of parameter values from at 
least the one combination set of parameter val- 
ues forming the predetermined operational 
condition group, and 

a controlling unit for generating a signal for con- 
trolling the apparatus in the predetermined 
combination of parameter values specified by 
the input unit. 

11. The ultrasonic diagnosis apparatus, according to 
claim 8, wherein 

at least one of at least two or more kinds of the 
parameters is one of transmitted pulse frequen- 
cy, photoimaging mode, depth of viewing field, 
and physical index. 

12. A diagnosis apparatus comprising 

an input unit for selecting at least one parame- 
ter value as for a parameter as an operational 
condition of the apparatus, 
a storing unit for storing at least the one param- 
eter value selected by the input unit as an op- 
erational condition group, and 
a controlling unit for generating a signal for con- 
trolling the apparatus at the predetermined pa- 
rameter value specified when the input unit 
specifies a predetermined parameter value 
from at least the one parameter value forming 
the stored operational condition group. 

13. The diagnosis apparatus, according to claim 12, 
which is one of an X-ray diagnosis apparatus, a 
computed tomography apparatus, a magnetic res- 
onance imaging apparatus, and a nuclear medicine 
apparatus. 

14. A diagnostic apparatus comprising 

a storing unit for storing a plurality of operation- 
al condition groups each consisting of at least 
one parameter value as for a parameter as an 
operational condition of the apparatus, 
an input unit for specifying a predetermined op- 
erational condition group from the operational 
condition groups and specifying a predeter- 
mined parameter value from at least the one 
parameter valueforming the predetermined op- 



erational condition group, and 
a controlling unit forgenerating a signal for con- 
trolling the apparatus at the predetermined pa- 
rameter value specified by the input unit. 

5 

15. The diagnosis apparatus, according to claim 14, 
which is one of an X-ray diagnosis apparatus, a 
computed tomography apparatus, a magnetic res- 
onance imaging apparatus, and a nuclear medicine 

10 apparatus. 

16. An operation controlling method of an ultrasonic di- 
agnosis apparatus, comprising 

'5 a step of selecting at least one frequency from 

a plurality of frequencies of ultrasonic pulse 
transmitted from an ultrasonic probe, 
a step of registering at least one frequency se- 
lected by the input unit as a frequency group, 
a step of specifying a predetermined frequency 
from at least the one frequency forming the fre- 
quency group being registered, and 
a step of driving the ultrasonic probe at the 
specified predetermined frequency. 

17. An operation controlling method of an ultrasonic di- 
agnostic apparatus, comprising 

a step of specifying a predetermined frequency 
group from a plurality of frequency groups each 
consisting of at least one frequency of a plural- 
ity of frequencies of ultrasonic pulse transmit- 
ted from an ultrasonic probe, 
a step of specifying a predetermined frequency 
from at least the one frequency forming the pre- 
determined frequency group, and 
a step of driving the ultrasonic probe at the 
specified predetermined frequency. 

18. An operation controlling method of a diagnosis ap- 
paratus, comprising 

a step of selecting at least one parameter value 
as for a parameter as an operational condition 
of the apparatus, 

a step of storing at least the one parameter val- 
ue selected above, as an operational condition 
group, 

a step of specifying a predetermined parameter 
value from at least the one parameter value 
forming the operational condition group being 
stored, by the input unit, and 
a step of controlling the apparatus at the spec- 
ified predetermined parameter value. 

1 9. The operation controlling method of a diagnosis ap- 
paratus, according to claim 18, wherein 
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the diagnosis apparatus is one of an X-ray di- 
agnosis apparatus, a computed tomography 
apparatus, a magnetic resonance imaging ap- 
paratus, and a nuclear medicine apparatus. 

5 

20. An operation controlling method of a diagnosis ap- 
paratus, comprising 

a step of specifying a predetermined operation- 
al condition group from a plurality of operational 10 
condition groups each consisting of at least one 
parameter value as for a parameter as an op- 
erational condition of the apparatus, 
a step of specifying a predetermined parameter 
value from at least the one parameter value *5 
forming the predetermined operational condi- 
tion group, and 

a step of controlling the apparatus at the spec- 
ified predetermined parameter value. 

20 

21 . The operation controlling method of a diagnosis ap- 
paratus, according to claim 20, wherein 

the diagnosis apparatus is one of an X-ray di- 
agnosis apparatus, a computed tomography 25 
apparatus, a magnetic resonance imaging ap- 
paratus, and a nuclear medicine apparatus. 
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